Electronic Supplementary Information (ESI) Available: Geometric features of Ce-bastnäsite surfaces computed using the large-core pseudopotential, overlays of cleaved and optimized structures of Ce-bastnäsite and calcite surfaces, crystallographic information files containing optimized structures of the studied surfaces obtained from VASP calculations, and adsorption isotherm for CeFCO 3 with corresponding calorimetric trace.
: C-O and Ce-F bond lengths in Ce-Bastnäsite computed using the large-core pseupopotential. 53 The percentage change in the average C-O and Ce-F bond lengths with respect to the bulk, Δ C-O and Δ Ce-F , is calculated using equation (3). The percentage of spread in the C-O and Ce-F bond lengths with respect to the average C-O and Ce-F bond lengths in each structure, δ C-O and δ Ce-F, is calculated using equation (4). Atoms from the cleaved structure are superimposed using white spheres. 
